Encapsulating an amino acid in a DNA fold.
Here we present the first solution structure of a ligand-DNA aptamer complex. Our NMR-molecular dynamics structural studies of the interaction between argininamide and a DNA stem-loop complex establishes that the hairpin loop DNA binding site undergoes an adaptive conformational transition on complex formation. The tip of the DNA loop folds down towards the stem and sandwiches the bound argininamide between reversed Hoogsteen A.C and Watson-Crick G.C base pairs. The argininamide is encapsulated within the structured DNA loop and is stabilized by an intricate set of intermolecular hydrogen bonds and stacking interactions. The structure of the complex lays out the molecular principles defining both the architecture of the internal cavity and the recognition elements that could contribute to ligand discrimination.